The subjects were multiple sclerosis (MS) patients referred to Motaharri clinic, Shiraz, South of Iran. Demographic data were recorded. Epidemiological data concerning MS type, duration of the disease, Functional System Score (FSS) and Expanded Disability Status Scale (EDSS) of patients were also provided by a qualiÞ ed neurologist. Statistical Analysis: The reliability of the questionnaire was assessed by Cronbach's alpha coefÞ cient. Construct validity was assessed through factor analysis. Factor analysis was performed to determine that the Persian version is a two-dimensional measure including physical and mental parameters. Results: Multiple sclerosis patients (female:106 (75.2%), male:35 (24.8%)), with a mean±SD age of 32.2±9.8 years were enrolled in the study. Cronbach's α was 0.962. There were no signiÞ cant differences between each item and the mean of physical and mental scores of MSQoL-54, regarding sex, marital status and education. There was a negative signiÞ cant correlation between EDSS and physical health, role limitation due to physical problems, pain, energy, health perception, social function, cognitive function, health distress, overall Quality of Life. The scaling success rates were 100%, demonstrating convergent validity of each scale. Factor analysis conÞ rmed the construct validity of the questionnaire. Conclusions: The Persian version of the MSQoL-54 questionnaire has a good structural characteristic, it is a reliable and valid instrument and can be used for measuring the effect of MS on the Quality of Life.
Multiple sclerosis (MS) is the most common nontraumatic cause of disability in the world. Multiple sclerosis is an inflammatory demyelinating disorder of the Central Nervous System (CNS) that affects individuals in their most productive ages and is a tremendous burden for years to come.
[1] Physical impairments and psychological changes can influence self-esteem and Quality of Life in MS patients. [2] Over the past decade Health-Related Quality of Life (HRQoL) instruments have become increasingly popular as end point tools in clinical studies for measuring patient-assessed health status. [3, 4] While the effect of MS on life expectancy remains controversial, the disease's negative effect on HRQoL is documented and a topic currently undergoing clinical study. [5, 6] Also, several studies have shown that HRQoL assessments provide unique information on impairment for MS patients. [7] [8] [9] As an alternative indicator of the impact of the disease on a patient's life, self-related HRQoL focuses more attention on MS patients as a whole, in addition to focusing on physical problems [10] and when the goal of treatment is to improve patients' well-being rather than to increase survival, as in chronic conditions, HRQoL measurements are essential. [11] There has been an upsurge in interest in HRQoL in the medical literature over the past few years. Of the 100 or so papers examining Quality of Life and Multiple Sclerosis, 80% have been published since 1991. [12] Health-Related Quality of Life instruments are expected to be of particular value in the routine care of people with MS, where they may facilitate the detection of disease aspects that would otherwise go unrecognized and help clinicians appreciate patient priorities, particularly in terms of treatment goals. These instruments facilitate physician-patient communication and promote shared decision-making. However, it appears that they are little used routine clinical approaches to people with MS. [13] Background and Aims: To translate and test the reliability and validity of the Multiple Sclerosis Quality of Life Questionnaire (MSQoL-54) in Iranian MS patients. Setting and Design: Using a standard "forward-backward" translation, cognitive debrieÞ ng and cultural adaptation procedure, the English version of the MSQoL-54 was translated to Persian which is the Iranian ofÞ cial language. The ultimate aim of measuring HRQoL is to provide a comprehensive assessment of patients' health status, to serve as a baseline to tailor pharmacological interventions and assess their effectiveness, both in the clinical trial setting and in routine care. In addition, HRQoL data from clinical trials can provide information that clinicians can use to discuss with their patients. [13, 14] A few available studies have employed generic HRQoL inventories in MS patients and only recently have disease-specific instruments begun to be used. [15] [16] [17] [18] [19] The SF-36 was supplemented by 18 additional items (MS-18 module) to obtain the MS Quality of Life 54 (MSQoL-54) questionnaire, specific for MS patients.
[15] The MSQoL-54 has been translated into several languages. [5, 11, [20] [21] [22] There are approximately 25000 MS patients in Iran. Therefore, we need to have a valid and reproductive instrument to assess the quality of life among Iranian patients. The objective of this study was to assess the validity and reliability of the MSQoL-54, to make it available to the Iranian scientific community for clinical research and practice.
Materials and Methods

Instrument
MSQoL-54 The SF-36 questionnaire is one of the most widely used HRQoL instruments in the United States.
[11] It was devised to satisfy the minimum psychometric standards necessary for group comparisons involving general health dimensions (not specific to age, disease or treatment group). [14, 23] The SF-36 measures two major health concepts by means of two composite scores (Physical Health Composite and Mental Health Composite) obtained from eight multi-item scales: physical function; role limitation-physical; bodily pain; general health; vitality; social function; role limitationemotional; and mental health; in all 36 items. The composite instrument composed of SF-36 and MS-18, is MSQoL-54 which contains 52 items grouped into 12 scales, plus two individual items (satisfaction with sexual function and change in health).
[15] Sum of subtotals; physical function, health perceptions, energy/fatigue, role limitation-physical, pain, sexual function, social function, health distress makes the physical health composite and sum of subtotals; health distress, overall quality of life, emotional well-being, role limitation-emotional, cognitive function makes the mental health composite.
An additional question is also presented which asks about self-evaluated change in health status. The MS-18 module originally devised in the United States in 1995 [24] adds 18 additional items to SF-36 concerned with the following areas: health distress; sexual function; satisfaction with sexual function; overall quality of life; cognitive function; and energy.
Pittsburgh sleep quality index and fatigue severity scale
The Pittsburgh Sleep Quality Index (PSQI), is an effective 18-item self-report instrument used to measure the quality and patterns of sleep in older adults. It differentiates "poor" from "good" sleep by measuring seven areas: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication and daytime dysfunction over the last month. [25] The fatigue severity scale (FSS) This is a method of evaluating fatigue in multiple sclerosis. It is designed to differentiate fatigue from clinical depression, since both share some of the same symptoms.
[15]
Expanded disability status scale (EDSS)
Interest in measuring outcomes in MS has increased markedly over the past 20 years. Standardized instruments have been developed and the most widelyused one is the expanded disability status scale (EDSS) [7] which is a mixed impairment/activity limitations scale based on the neurological examination of eight functional systems, plus ambulation/mobility status. Despite major limitations-bias towards locomotor function, variable sensitivity to change according to scale score and suboptimal inter-rater reliability, the EDSS is increasingly being used by researchers and clinicians because its scores are readily understood by all. The EDSS scale extends from 0 (normal neurological examination) to 10 (death from MS) in 0.5 unit increments. [7] Translation and adaptation
The standard "forward-backward" procedure [26] was applied to translate the questionnaire from English to Persian. Two independent bilinguals translated the 54 items into Persian and then the preliminary version was back translated into English.
The aim of cultural adaptation was to produce a version that was conceptually as close as possible to the original questionnaire, considering the patients' understanding. The Persian version of MSQoL-54 was administered to 20 MS patients referred to the Department of Neurology, Motahari clinic, Shiraz, Iran.
The patients were asked to make a note beside the unclear or vague questions. The results of pilot testing and related interviews were summarized. The problematic items were changed according to the pilot results and patients' comments.
Subsequently, cultural adaptation (for instance, games like bowling and golf are not common and widely known in Iran and so culturally adapted games which could replace them were two activities like "vasati" (the middle one) and "haft-sang" (seven stones), and due to religious beliefs and cultural habits, the questions concerning sexual function were answered only by married patients and " Partner" was translated to " Wife" and "Husband") was provided. Demographic data like age, sex, marital status, socioeconomic status and educational level were recorded. Epidemiological data concerning MS type, duration of the disease, FSS and EDSS of patients were also provided by a qualified neurologist.
Sample size
It has been suggested that the adequate sample size for validation of a quality of life questionnaire is between 100-400.
[27]
Patients
The subjects were regular patients (both newly diagnosed and follow-up ones) who were referred to the MS clinic at Nemazee Hospital in Shiraz, from June to December 2005.
Inclusion criteria were clinically definite or laboratory supported MS according to Poser criteria. [28] All the patients signed the informed consent and also this study was approved by the ethics committee (NO: 84-2526).
The literate patients filled out the questionnaire by themselves. For illiterate patients the questionnaire was filled out by verbal communication with unbiased test operators.
Then the patient was asked two further questions, regarding the relevance and clarity of the questions. The time which was taken by each patient to complete the questionnaire was recorded.
After filling out the questionnaire, the coordinator checked the questions for missing items, for example, if one or more questions were not answered, she asked the patient to complete them. Therefore, no missing data existed in the questionnaire (except for sexual function questions, since they were answered only by married patients).
Statistical analysis
The MSQoL-54 scale scores were computed using the Likert method for summed ratings and the raw scores were linearly transformed into 0-100 scales: the higher the transformed score, the better the patient's HRQoL. [29] The patient acceptability was assessed from the mean period of time required to complete the questionnaire. In addition, the response consistency index was applied to calculate the percentage of logical inconsistencies committed in completing the questionnaire, that analyzed the responses using internal checks based on answers to 15 pairs of items. For example, being able "to walk a kilometer" but "not a hundred meters" is considered as an inconsistency in scoring the response consistency index. [14, 29] Grouping and scaling assumptions were assessed using standard psychometric instruments described in the papers that presented the original questionnaire. [14, 29] Briefly, as the questionnaire is based on a multidimensional conceptualization of health, the multitrait analysis approach was adopted to test whether conceptualization into domains fitted the data and whether the results of the Persian questionnaire replicated the results obtained with the English language questionnaire in terms of convergence.
Validity and reliability
Internal consistency reliability was computed by Cronbach's alpha (recommended value α≥ 0.70). [30, 31] Spearman correlation coefficient was used to assess convergency. Construct validity was assessed through Factor Analysis. Factor Analysis is a statistical technique used to explain variability among observed random variables in terms of fewer unobserved random variables called factors.
[27] Clinical validity was assessed comparing mean MSQOL-54 scores by patient's age, severity of MS symptoms over the preceding year, EDSS score, FSS, PSQI, disease duration, education, marital status. The Mann-Whitney U test was employed for these comparisons. The statistical software program SPSS 13 was used.
Results
Multiple sclerosis patients aged 16-60 years filled out the questionnaire. The mean age of the patients was 32.6 ± 9.6 years (male: 33.4 ± 10 and female: 31.7 ± 9.6). From 141 MS patients 24.8% were male (35) and 75.2% were female (106). The mean age at diagnosis was 28.9 ± 8.8 years. The mean duration from diagnosis was 3.8 ± 7.2 years. education, Kurtzke's EDSS, and duration of disease was acceptable [ Table 2 ]. Spearman correlation used for assessing convergent validity -between items within scales and between-scale correlations and for all scales were acceptable [ Table 3 ]. The scaling success rates were 100% for the convergent validity of each scale [ Table 3 ].
There were no statistically significant differences between each item and the mean physical and mental scores of MSQoL-54 of males versus females (physical: P=0.310, mental: P=0.642) and married versus single cases (physical: P=0.344, mental: P=0.266). Table 4 shows the results of the internal consistency of each subscale of MSQoL-54 regarding gender and marital status, respectively. Table 5 shows the results of internal consistency of each subscale of MSQoL-54 according to EDSS and MS type.
Mann-Whitney U test showed that the physical health, role limitation due to physical problems, energy and health perception scales have a strong association with marital status (single patients' scores were greater than married patients' ones) [ Table 6 ].
There was a negative significant correlation between EDSS and physical health (r= -0.429,P<0.001), role limitation due to physical problems (r= -0.243, There was a negative correlation between fatigue score and physical health composite (r=-0.679, P<0.001) and mental health composite (r=-0.811, P<0.001) and also between sleep score and physical health composite (r=-0.486, P<0.001) and mental health composite (r=-0.543,P<0.001).
Factor analysis was performed to determine whether the Persian version is a two-dimensional measure, including physical and mental health composite parameters [ Table 7 
Discussion
An assessment of the quality of life of MS patients in addition to disease severity and disability level is important, because it provides unique information which would be beneficial for both, patients and clinicians.
We conducted this study to translate the 54-item Multiple Sclerosis Quality of Life questionnaire (MSQoL-54) into Persian and then test its reliability and validity among Iranian MS patients. The same procedure has been done in Italian, [11] French, [22, 32] French Canadian [33] and Turkish [34] languages. We fully adhered to forwardbackward translation, cognitive debriefing and cultural adaptation strategy to provide an applicable Persian version of the MSQoL-54 questionnaire. For this purpose we conducted a pilot study for the evaluation and reconstruction of our preliminary version.
The high percentage (37.5%) of missing answers to the items of sexual function and satisfaction with sexual function is an intriguing feature. This was also reported in the United States survey, with 160 out of 179 (89%) patients completing enough items on the sexual function scale to enable scoring and 19% missing data on Italian survey, [11] with 150 out of 179 (84%) answering the single item question on satisfaction with sexual function. Our finding is consistent with the results from the Italian and US surveys and also it could be attributable to the cultural characteristics and religious beliefs.
Reliability was assessed by Cronbach's alpha coefficient and it was acceptable for all subscales (α≥0.7) except for social function (α =0.654) and health perception (α = 0.696). It might be due to cultural differences, because in Farsi language some of the questions in the two scales could be recognized as mental or physical problems and maybe some of the patients were unable to discriminate between them. In order to get a precise result, we suggest examining test re-test reliability further studies.
There were no studies on the reliability of MSQoL-54, therefore, we had no chance to compare our result with others.
The scale demonstrated convergent validity (α = 0.962) and it is compatible with the study which assessed the validity of the MSQoL-54 in Italy. [11] This study reports a high internal consistency of each scale regarding age, gender, marital status, education and duration of disease.
The results suggest a high internal consistency of 12 items of MSQoL-54 regarding EDSS and MS type. So, this questionnaire can be used for all MS patients with different EDSS and MS types.
In our study we found that the Physical Health (P<0.001), Role limitation due to Physical Problems (P=0.031), Energy (P=0.004) and Health Perception (P=0.029) scales have a strong association with marital status (single patients' scores were greater than married patients' ones). It might be due to this fact that married patients are concerned about being abandoned by their mates.
This study showed that Kurtzke's score (EDSS) was inversely correlated with Physical Health, Role limitation due to physical problems, Energy and Health Perception, Pain, Social Function, Cognitive Function, Health Distress, Overall Quality of Life and also Physical Health Composite and Mental Health Composite. This finding was confirmed by the Italian study. [11] Age had a negative correlation with Physical Health, Role limitation due to physical problems, Energy and Health Perception, Pain, Social Function and Overall Quality of Life. Our finding is consistent with data from the Italian survey. [11] In our study patients with higher fatigue scores and sleep scores had lower scores in all MSQoL-54 scales (both mental and physical health composite), but in contrast the Italian survey did not measure sleep and fatigue scales.
In this study Energy/Fatigue and Pain are categorized in the Mental Health Composite category. Because, in view of our patients these problems (or symptoms) are considered as mental problems instead of physical problems. This result could indicate that the surveyed patients misunderstood the words fatigue and energy, since these words in Farsi convey the meaning of distress and anxiety. We suggest that future studies investigate this item.
As some of the patients were not living in Shiraz we could not assess reliability by test-retest, but further studies should examine test-retest reliability in order to use this instrument on a large scale. Our study has shown that the Persian version of MSQoL-54 questionnaire is easy to administer and is well accepted by patients. Neurological impairment, which was assessed by EDSS had an influence on the quality of life score but the reliability and validity of the Persian version of MSQoL-54 are satisfactory.
The study findings indicate that the Persian version of MSQoL-54 has a good structured characteristic and convergent validity, between items within scales and between scale correlations. Moreover, it is a reliable instrument that can be used for measuring the effects of MS on the Quality of Life.
In conclusion, we completed the translation, cultural adaptation, validation and reliability studies of MSQoL-54 for Iranian patients. The Persian version of MSQoL-54 can be considered as a valuable and specific instrument to assess different aspects of HRQoL on MS patients and is applicable in clinical research and practice.
